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I. INTRODUCTION
Human capital refers to the ability and efficiency of people to transform raw materials and capital into goods and services, the consensus being that these skills can be learned through the educational system. The concept of human capital, obviously, is related to the productivity of workers. Thus, there is a broad consensus that countries should enhance their human capital in order to promote sustainable macroeconomic growth (Barro 1991 , Barro and Lee 2010 , Bartel and Lichtenberg 1987 , Gintis 1971 .
Although the general conceptual definition of human capital is clear, its measurement is difficult because it is a multidimensional concept encompassing several kinds of skills and educational levels. Various proxy measures of human capital have been proposed in the empirical literature, such as literacy rate (Azariadis and Drazen 1990) ; school enrollment rates (Barro 1991; Mankiw, Romer, and Weil 1992) ; years of schooling (Barro and Lee 2010; Cohen and Soto 2007) ; and test scores (Hanushek and Kimko 2000; Hanushek and Woessmann 2009) . While the literacy rate-the proportion of the population able to read and write-is an important measure of well-being, it does not measure the educational attainment or skill level of the workforce. The school enrollment rate, meanwhile, is relevant only for school-age children and not the workforce. Although years of schooling is widely used to measure human capital, it does not capture the multidimensional aspect of different kinds of skills required by the workforce to produce output. This brings us to test scores, an indicator suggested by Hanushek and Kimko (2000) that reflects the quality of education and is closely related to individual skill, but for which it is very difficult to get a measurement that can be reliably extrapolated for the entire workforce. In fact, the country-level measures of average cognitive skills in Hanushek and Kimko (2000) , and later Hanushek and Woessmann (2009) , are not based on a random selection of schools or students, and may therefore not be nationally representative of the skill level of students, much less of the workforce.
The main objective of this paper is to develop a productivity-based single measure of human capital. Suppose there are k different types of educational levels that people can acquire, then, each person's human capital is measured by the educational level acquired by that person. Thus, an aggregate measure of human capital should be a function of those k educational levels. In order to obtain an aggregate measure of human capital, we have to devise a weighting scheme that reflects the average differences in productivity across educational levels. In this study, it is assumed that the average earnings differentials by different types of skills measure the productivity differences for different levels of education. For instance, suppose person A with no education earns $1 per hour, and person B with secondary education earns $3 per hour, then person B is potentially three times more productive than person A. In this way, we can calculate the human capital for each person in society, once we know what level of education a person has attained and what a person's productivity (or earnings) weight is relative to a person with no education. An aggregate measure of human capital is then derived by adding up the human capital possessed by each individual.
The main drawback of the proposed measure of human capital is that many individual characteristics that can affect earnings of individuals with the same level of education. It is therefore essential that we control fall individual characteristics in determining the productivity weights to be given to different educational levels. In this study, we determine the productivity weights of different educational levels using the Mincer (1958) and Becker (1964) earnings functions. This is the general methodology used in the paper. It takes into account different levels of education that different people acquire and productivity weight for each level of education. In this sense, it takes a multidimensional approach to measuring human capital.
We apply the methodologies developed in the study to data on the labor market in Viet Nam, with particular focus on the stock of human capital contributed by vocational education and general education. The study extends its analysis by investigating the extent to which human capital is utilized at different levels of education in the labor market. It also deals with equity in human capital, particularly as contributed by vocational education. Equity in human capital is assessed by analyzing the distribution of human capital across income quintiles (constructed using per capita household income) and various socioeconomic and demographic groups in Viet Nam. In addition, the study touches on the varying intensity of skill requirements across different occupational groups. To this end, we have used the 2008 Viet Nam Household Living Standard Survey (VHLSS) conducted by the General Statistics Office of Viet Nam and containing data representative down to the regional level and urban and rural areas.
The study is organized as follows. Section II is devoted to methodology, and Section III discusses the empirical results emerging from the analysis of the micro-level household survey in Viet Nam. Sections IV-VI are devoted to inequities in human capital across various sociodemographic groups. Section VII explores a measure of skills accounting for workers' productivity. Section VIII summarizes major findings and presents key policy implications.
II. METHODOLOGY
As pointed out earlier, we aim to develop a new measure of human capital that takes into account different levels of education that different people acquire while accounting for their productivity. In this sense, it adopts a multidimensional approach to measuring human capital. This section outlines the methodology for this new measure. Viet Nam's household survey, described in detail in Section III, provides information on the educational attainment of every individual in the sample households. We use this information to calculate the human capital of every individual, allowing us to construct the profiles of human capital for individuals and households across different socioeconomic characteristics. Using the survey, we identified nine mutually exclusive levels of educational attainment: (i) no degree (less than primary or incomplete primary education); (ii) completed primary; (iii) completed lower secondary; (iv) completed upper secondary; (v) completed shortterm technical; (vi) completed long-term technical; (vii) completed professional secondary; (viii) vocational college; and (ix) tertiary general.
With the levels of educational attainment sorted out, we then calculate the average potential earnings for the nine categories (while controlling for other individual characteristics) using the Mincer (1958) and Becker (1964) earnings functions. Accordingly, we fit the following regression model:
age age
In this equation, age is introduced as an explanatory variable to capture experience. Individuals' earnings with the same level of education tend to increase with age. However, since earnings do not increase in a linear fashion, we have introduced the square of age (age 2 ) to capture its non-linearity. D sex is a dummy variable for gender, which takes the value of 1 when the person is male and the value of 0 for female. This variable captures gender discrimination in the labor market. It is also generally the case that earnings are higher in urban areas than in rural areas; as such, the urban dummy variable denoted as D urban is included in the regression equation to capture urban-rural disparities. Hours of work, denoted by W hours , is included as an explanatory variable as it is associated with earnings. It is also well known that ethnic minority groups are likely to suffer discrimination in the labor market as compared to the dominant ethnic group (i.e., the Kinh in the case of Viet Nam). Thus, a dummy variable for ethnicity denoted as D ethnicity is included in the earnings function. In this case, the non-Kinh ethnic minority is the reference group.
Finally, the regression equation includes eight dummy variables for each level of educational attainment. More specifically, the dummy variable D i takes the value 1 when a person has attained the ith educational attainment level and 0 otherwise. The reference group in this case is the group with no degree. The regression coefficient is interpreted as the productivity of the ith educational attainment level relative to that of having "no degree". Earning is used as a proxy for productivity. The regression model given above tells us that a person who has attained the ith educational level is expected to earn % more than one with no degree, all things being equal. Without loss of generality, we can give a weight of 1 to a person who has attained no degree or formal qualifications. These normalized weights may be called the productivity weights, which convert educational attainment to a productivity-based measure of human capital. The human capital for the jth person can then be given by
This is our proposed measure of human capital for jth person, which takes account of the differences in productivity rates of different levels of educational attainment. For instance, if the jth person has completed upper secondary, say, which is equivalent to level (iv) in our classification indicated earlier, then his human capital will be defined as H j = (1+ ). Using this proposed measure, we can calculate human capital for any individual in the society. We can also aggregate the human capital for the entire population that is given by
where N is the total population in the country. Note that H = N, if no person in the society has obtained any educational degree. The difference (H -N) is the net contribution of education to human capital and may be called the real aggregate measure of human capital because it has been adjusted for the population.
We can also use equation (2) to calculate human capital for any socioeconomic and demographic group in society. Thus, we can make comparisons of human capital possessed by various socioeconomic and demographic groups. For instance, we can calculate human capital by various income classes, which allows us to assess how equitable human capital is. Similarly, a comparison of human capital across different regions could be useful in making regional educational policies.
Our measure also helps us to understand whether human capital in a country has increased or decreased over time. It is reasonable to assume that productivity weights can significantly change only in the long run. However, if productivity weights are assumed to remain constant in the short run, then the change in human capital derived from equation (2) can be measured by
where N i is the number of persons in the population who have attained the ith level of education. The first term in the right-hand side is the change in population. Any increase in population will always increase human capital because additional workers can produce output even if they have not attained any educational degree. The second term is the contribution of education to output. If this term is positive, the population is getting more educated, which contributes to higher earnings. The performance of a country in enhancing its human capital can be measured by the second term in the right-hand side of equation (3).
In the long run, a country's performance can be measured by
The third term in equation (4) captures the impact of changes in productivity weights over time. In the initial stages of economic development, we may expect the rates of return to higher levels of education to increase. If the third term in the right-hand side of equation (4) is positive, then this suggests that rates of return to education are increasing, leading to the widening gap in earnings between skilled and unskilled labor.
Another interesting question is whether we can compare human capital across different countries: can we say that one country has more human capital than another? The main difficulty with this issue is that different countries will have different productivity weights and different educational attainments. As such, we need to know the separate effects of these two factors in explaining differences in human capital of countries. To this end, we propose the following decomposition:
where H 1 is human capital for country 1; H 2 is human capital for country 2; N 1 is population for country 1; N 2 is population for country 2; N 1i is the number of persons in country 1 who have attained ith level of education; N 2i is the number of persons in country 2 who have attained ith level of education; is the productivity weights for country 1; and is the productivity weights for country 2.
The second term in the right-hand side of equation (5) measures the differences in educational attainment in the two countries. If this term is positive (negative), this suggests that country 2 has higher (lower) educational attainments than country 1. Similarly, the third term in the right-hand side measures the earning differences of various educational levels in the two countries. If this term is positive (negative), this means that the earnings of skilled workers relative to those of unskilled workers in country 2 are higher (lower) than those in country 1.
It should be emphasized that just having human capital is not enough to achieve higher output. The utilization of human capital is equally or even more important for achieving higher output than the mere possession of it. If a country is unable to employ or utilize much of its highly educated labor force, then it will not be able to achieve a higher standard of living. It is therefore important to know the share of human capital that is utilized. To answer this question, we need to calculate the total human capital of the workforce that is employed. Suppose E is total employment in the country, then the utilized human capital can be calculated as
Accordingly, the share of human capital that is utilized can be measured by (7) which is an important indicator of a country's potential productive capability.
Another important indicator that can be calculated is the average amount of human capital per capita, which is equal to the total human capital possessed by the country divided by its population: (8) which will be equal to 1 if no person in the country possesses any human capital: the larger the value of , the greater the country's endowment of human capital. This indicator can be used to make cross-country comparisons of human capital where population varies across countries.
can also be calculated for each household or group of households. This will allow us to construct human capital profiles of households by socioeconomic and demographic characteristics and to answer several questions. For example, are poor households poor because they possess low per capita human capital? Can regional disparities in standards of living be explained by differences in per capita human capital? What is the impact of a government's education policies in enhancing per capita human capital? Finally, the study introduces an index of skills intensity. Suppose E is total employment and H E is the total human capital of those employed, then we can define an index of skills intensity of employment as (9) If all employed persons have no education, this index will be equal to 1; the larger the value of the index, the greater the skills intensity. This index can be calculated for any occupation or industry and can tell us which occupation is skills-intensive and which is not. For instance, we may expect the agricultural sector to be less skills intensive than the industrial sector, but using this index we can measure by how much. Likewise, we can compare the skills intensity of various service sectors such as education, health, and finance.
III. EMPIRICAL APPLICATION TO VIET NAM
In this section, we apply the methodologies developed in the previous section to data on the labor market in Viet Nam, with particular focus on equity of human capital. To this end, we have used the 2008 The VHLSS conducted by the General Statistics Office of Viet Nam and which contains data representative down to the regional level and urban and rural areas.
The VHLSS is organized by household, but it also includes data on characteristics of individual household members such as age, gender, employment, wage and salary, health, and educational attainment. At the household level, the survey provides detailed information on income, expenditure, and housing conditions, among others. The 2008 VHLSS covers 38,253 individuals in 9,189 households.
The VHLSS also includes detailed information on education of household members, which allows us to distinguish between attainment of general and vocational education. General education in this context includes primary, lower secondary, upper secondary, and tertiary general education. On the other hand, vocational education covers short-term technical, longterm technical, professional secondary, and vocational college. Table 1 presents the number of persons aged 15 years and older by employment sector and education level. Viet Nam has a population older than 15 years of 66 million, making up about 77% of its 86 million people in 2008. Among the population aged 15 and older, 45% work in agriculture, forestry, or fisheries for their households; 33% are employed as wage and salary earners; and 18% are engaged in self-employed activities other than in the primary sector.
A. Structure of Employment by Education Level
As regards educational attainment, 70% of the population 15 years and older have acquired at least one level in the 12-year universal general education cycle (i.e., primary, lower secondary, or upper secondary education). Table 1 shows that 21% have not completed primary school and that only 9%-or six million people-have finished some form of vocational education. The results further indicate that 55% of those with vocational education are working as wage and salary earners and another 30% are self-employed in the primary sector. By comparison, a significant 46% of those who received a general education are self-employed in the primary sector, whereas just 32% work for a wage and salary. Table 2 can help us better understand the status of employment across education levels and sectors. The results suggest that while a small number of people aged 15 years and older have received vocational education, more than half of them are employed in wage and salary work, which could be expected to provide a more regular income, as compared to selfemployment, particularly in the primary sector or in sales and services. While more than 76% of those with tertiary general education work for a wage or salary, more than 50% of those with vocational education at any level are employed in the wage and salary sector. Moreover, when we compare the employment rate of those with general education with those with vocational education, the latter group appears to fare better than the former. A comparison of the employment rate among those with upper secondary versus professional secondary education strengthens the case for vocational education since the graduates of lower secondary school can pursue either upper general secondary or vocational secondary education. As shown in Table 2 , almost two-thirds of those who completed professional secondary are employed in jobs with regular wages and salaries, whereas less than one-third of those who finished upper secondary work in the same sector.
As would be expected, those with low levels of education or no education are largely concentrated in self-employment in agriculture, forestry, or fisheries. On the other hand, a relatively small proportion of individuals with vocational education are found in self-employment in the primary sectors. Yet, a significant 29.4% of those who received short-term technical training work for the self-employed sectors other than the primary sector. In all, in Viet Nam, those with vocational education are more likely to find wage and salary employment than their counterparts with general education. We now look at earning differentials across different levels of education. Figure 1 depicts the earning differentials for the wage and salary earners: we can see that overall differentials in earnings are moderate across educational levels. The story, however, changes dramatically when it comes to earnings among workers with tertiary general education: the average earnings per worker for those with tertiary general education are 151% higher than the average per worker earnings among wage and salary workers. The results also suggest that average earnings for those who have attained general education up to lower secondary are below the average wage and salary levels in the labor market. On the other hand, earnings for workers with more than upper secondary are slightly higher than average earnings.
Figure 1 also shows that, on average, workers who acquired technical training or vocational education (whether at the secondary or tertiary level) earn 32% more than the average wage and salary earner in Viet Nam. In comparison, average earnings for a worker with general education are only 5% higher than average earnings. For instance, average earnings for workers who completed professional secondary are 38% higher than average earnings, whereas average earnings for workers who finished upper secondary general education are just 5% higher than the average. By contrast, when we compare the wage and salary earners who completed academic tertiary education versus vocational college, earnings for the two groups differ remarkably: average earnings for the academic tertiary education group are 173% higher than for the vocational college education. 
B. Estimation of Productivity Weights
In this section, we estimate the productivity weights from the Mincerian earning function using the methodology and set of controls as discussed in the previous section.
The results presented in Table 3 show that, on average, an additional year of experience will increase earnings by 4.83% in Viet Nam, while living in an urban area has a much higher payoff: the average earnings for an urban wage earner are 30.58% higher than those of a rural wage earner. A male worker, however, is rewarded more than his female counterpart: on average, his earnings are 29.34% higher than her earnings after controlling for educational attainment, experience, and other factors. Table 3 also presents the relative earnings of each level of educational attainment relative to having no formal education or degree. These are the coefficients of the dummy variables for different levels of education, which we refer to as productivity weights. An average wage earner who completed primary school is expected to earn 2.23% more than a wage worker with no degree, controlling for all other factors. As would be expected, workers with four years or more of university education have the highest earnings in relation to the least educated group with no degree, followed by those with two years of vocational college. On average, a wage worker with a tertiary-level degree earns 113.73% more than one with no degree, ceteris parabus. The results also show that vocational education is a more profitable investment compared to general education at the primary, lower secondary, and upper secondary levels. More specifically, a worker with three years of upper secondary general education sees earnings 31.3% higher than one without formal education, whereas a worker with 2-3 years of vocational secondary education is likely, annually, to earn 67.67% more than the least educated worker. Overall, the results indicate that an additional level of education gives rise to higher earnings than having no degree and that, on average, earnings for academic tertiary education are higher than vocational college. This finding indicates that opting for vocational college instead of university is a bad investment choice for individuals in Viet Nam who have access to either stream. 
C. Empirical Estimates of Human Capital in Viet Nam
Turning our attention to the labor market in general, Table 4 presents new estimates of human capital based on the methodology described in the previous section. The stock of human capital for Viet Nam is measured for the total number of people aged 15 years and older at different levels of education. The productivity weights are constructed based on the estimated earning differentials for the different levels of educational attainment presented in Table 3 . The reference group-i.e., those with no degree-is given a weight equal to unity. As can be seen in Table 4 , total human capital for the population 15 years and older is 78.64 million, while the working-age population is 66.49 million; thus, per capita human capital for Viet Nam is 1.18. Per capita human capital for working-age individuals with vocational education is 1.56, while it is 1.19 for those with general education. This suggests that the working-age population with vocational education has higher per capita human capital than those with general education.
D. Utilization of Human Capital
As pointed out previously, the utilization of human capital is even more important than its mere possession. A mismatch in the demand for and supply of skills occurs when the stock of human capital is not fully utilized in the labor market. Table 5 deals with the issue of utilization of human capital. Our results reveal that Viet Nam's labor market utilizes 75% of its human capital, or 85% of those with vocational education and 75% of those with general academic education. It utilizes workers with an upper secondary education the least (56%), followed by those with less than primary education (69%). By contrast, those with vocational college utilized their human capital the most (91%), followed by those with short-term technical vocation (89%). 
IV. EQUITY IN HUMAN CAPITAL
In general, Viet Nam has successfully provided widespread access to social services such as education and health. However, since launching the doi moi political and economic reform program in 1986, the quantity and quality of Viet Nam's public services have been deteriorating and school fees have even been introduced in some cases (World Bank 2008) . This presents the government with a big challenge in promoting equity. Table 6 provides insights into the equity of access to education, including vocational education, by income quintile. It presents the total population aged 15 years and older at different levels of education by quintile, where each quintile is constructed based on per capita household income.
2 As expected, more individuals from the richest 20% of the income distribution are concentrated in general education, particularly at the tertiary level: more than 70% of university graduates come from the richest 20%, while just 0.8% come from the poorest 20%. Similarly, access to vocational education among the richest quintile is almost seven times higher than that for the poorest. Household income is composed of incomes from wages and salaries, farming (e.g., crops, livestock, agricultural services, hunting and trapping, forestry, aquaculture, etc.), subsidies, rents, and other income. Inequity is also evident in human capital, as seen in Table 7 : the share of human capital is 16% for the poorest quintile and 25% for the richest. More strikingly, human capital in vocational education is just 4% for the poorest quintile and almost 40% for the richest, clearly indicating that individuals from poorer households have limited access to vocational education. Inequity in human capital in Viet Nam can be largely explained by two factors: the high concentration among the poorest 20% of the population without basic primary education and the dominance by the richest 20% in vocational education. General education as a whole is quite equitable: there is inequity in access at the tertiary levels, but at the primary and secondary levels inequity across income groups is relatively small. As in most developing countries, only a small number of people, mainly from rich households, are able to afford university or higher education. To address such inequity, scholarships that target students from poor households or minority ethnic groups could be effective.
We have seen that the poor have less opportunity for education than the rich, but do the poor have at least the same employment opportunity as their richer counterparts at a given level of education? As seen in Table 8 , the number of people employed, either as wage and salary or self-employed workers, increases moderately with income level, from about 9.2 million in the poorest quintile and leveling off at about 10.2 million in the richest quintile. As expected, the number of those employed with less than primary education peaks among the poorest and declines gradually with higher income levels. By comparison, for both general and vocational education, employment increases with income and is highest at the richest quintile. As is often the case in developing countries, the issue concerning the poor is not really the absence of employment, in that the poor cannot afford to be unemployed. As such, high employment rates can be observed in developing countries, with the uneducated poor largely engaged in the selfemployed primary sectors such as agriculture, forestry, and fisheries. Viet Nam is no exception. The total number of employed people presented in Table 8 does not provide information on the proportion of employment at a given level of education. To account for the true picture of employment, we have calculated the employment rate (in percentage terms) in relation to the number of people that acquired a given level of education. Note that this employment rate by education level indicates employability or the probability of being employed given a particular level of education. It is often argued in the literature that education increases the probability of employment. Indeed, Figure 2 reinforces the idea that employment rises with some education as compared to no education. More interestingly, employability increases even more sharply with vocational education than with general education, a result consistent across income groups. This suggests that vocational training or education, on average, tends to provide more job opportunities in Viet Nam than general education and/or no education at all. Figure 2 also shows that the employment rate falls as income increases, a pattern that holds for the no-education and general education groups, but not for vocational education. This result broadly supports our earlier argument that the poor cannot afford to be unemployed. While employment or job availability is indeed an important indicator of healthy labor markets in developing countries, it should not overshadow the importance of the issue of quality or productive jobs. This brings us to the utilization of human capital, a concept that takes into account productivity at each level of education. Table 9 presents the human capital that is utilized across various quintiles. The results reveal that total utilized human capital increases as we move from lower to upper quintiles. It is the utilized human capital that provides incomes to households, not the amount of human capital possessed. Table 9 also suggests that human capital with lower productivity-i.e., those with no formal educational degree-is utilized largely by the poorest quintile. For both general and vocational education, while utilization of human capital increases with income, the gap in utilization among the poorest and the richest quintiles is much wider for vocational education. Recall from our earlier results (Table 3 ) that the productivity of vocational education is on average higher than that of general education. Figure 3 depicts the total and utilized human capital among the working-age population (15 years and over). It shows that the gap between total and utilized human capital is lower among those from poorer households than those from richer households. In other words, the poor possess lower stocks of human capital, but they tend to utilize it more. This may be because the poor cannot afford to remain unemployed since they tend to have low productivity; as such, the poor have no choice but to utilize whatever human capital they possess at full capacity. Such results are in fact consistent with the common characteristics of the working poor often observed in developing countries. We have also calculated per-person human capital among the working and non-working population, 15 years and older. While the working population utilizes human capital, the nonworking population does not. As illustrated in Figure 4 , the stock of human capital per person increases with income level, and its utilization also rises as we move from the poorest quintile to the richest. The difference in the possession of human capital between working and nonworking population is quite small among the population in the bottom three quintiles, but as we move to the upper quintiles (fourth and fifth), the difference becomes more prominent: among the rich, the working population has significantly higher human capital than the non-working population.
V. HUMAN CAPITAL ACROSS SOCIOECONOMIC AND DEMOGRAPHIC GROUPS
This section deals with the profile of human capital across various socioeconomic and demographic groups in Viet Nam. The analysis to be presented here could be useful in developing policies for human capital in the country. It will inform policy makers about the differences in human capital possession and utilization across various groups. This profile of human capital will help us diagnose disparities in human capital among socioeconomic and demographic groups, which, in turn, can be used for policies to help increase human capital among economically and socially disadvantaged groups. For this study, we have considered several socioeconomic and demographic characteristics of human capital, including gender, location in urban or rural areas, ethnicity, age, marital status, and income. 
A. Gender
In developing countries, it is commonly perceived that women are likely to have relatively low incomes and high incidence of poverty compared to men. We could then pose a related question about human capital: how do males perform in acquiring human capital compared to females? Table 10 helps us answer this question. The employment rate presented in Table 10 is defined as the percentage of all persons employed in the labor market. The results show that 78.08% of all males aged 15 years and older are employed; the corresponding rate among adult females is 71.45%. Compared to other developing countries, women in Viet Nam tend to have a higher employment rate.
Table 10 also shows that the average per capita human capital possessed by adult males is 1.21 as compared to 1.16 for adult females. While this gender difference in the possession of human capital in Viet Nam appears to be rather small, a more insightful conclusion could be drawn by comparing these results with those for other countries. The results also reveal that the overall utilization of human capital by adult males is 77.92%, which is higher than for females (72.04%). 
B. Geographical Location
Human capital possession and utilization may differ depending on the geographical location of an individual. Table 11 illustrates this point. In 2008, more than 71% of the working population 15 years and older were living in rural areas. This percentage has been declining over time due to ongoing urbanization in Viet Nam (Giang and Pfau 2007) . As expected, per capita human capital in urban areas is about 16% higher than in rural areas (1.31 vs. 1.13, respectively). The gap in per capita human capital between urban and rural areas is even higher among the employed population (1.35 vs. 1.13). This result is somewhat expected because there is generally an urban bias in the supply of educational services.
The results also suggest that the percentage utilization of human capital in urban areas is about 68%, while it is 78% in rural areas. This means that while the urban population possesses higher per capita human capital, the utilization rate is much lower there than among their rural counterparts. This may be because the employment rate in the agricultural sector is generally high and, thus, a large proportion of the working population is technically employed, albeit with lower earnings. In addition, we divided Viet Nam into eight economic regions: the Red River Delta, Northeast, Northwest, North Central Coast, South Central Coast, Central Highlands, Southeast, and Mekong River Delta. According to our results in Figure 5 , almost 60% of the working population lives in the largest agricultural regions in the country including the Red River Delta, the Southeast, and the Mekong River Delta; total and utilized human capital are highest in these three regions as well. By contrast, the Northwest, which is the poorest region in Viet Nam, has the lowest endowment of human capital among the regions. 
C. Ethnicity
About 87% of the working-age population is of Kinh ethnicity, whereas the non-Kinh account for only 13% of the population aged 15 years and older. It is interesting to note that while total human capital is greater among the Kinh, its utilization rate is far higher among the non-Kinh. Indeed, the non-Kinh utilize more than 84% of their total human capital, which was almost equivalent to their employment rate in the same period. These results echo the same message of the working poor noted earlier in this study: poverty suffered among ethnic minorities in Viet Nam is far more severe compared to their Kinh counterparts even though their employment rate and human capital utilization rate are higher. These findings suggest that the non-Kinh are more likely to be poor due to their disadvantage in the endowment of human capital, among many other reasons. 
D. Age
In Table 13 , we divide the working-age population into four age groups. Viet Nam has a young population, with almost 63% of its working-age population belonging to the 15-24 or 25-44 age groups. On the other hand, the elderly population, aged 60 years and over, account for about 14% of the working-age population. As would be expected, the elderly population has a much lower employment rate than their younger counterparts. It is striking to note, however, that the elderly population has much lower per capita human capital than the young. This suggests that educational attainment in Viet Nam has been improving over time; that is, younger generations have more education than their parents and grandparents.
Given their disadvantages in employment and human capital endowments, the elderly are more likely to be in poverty than the young. Strikingly, households with working elderly members have a higher poverty incidence than those with non-working elderly members. This finding could be explained by the fact that most of such households are in rural areas working in agriculture. They also have larger household sizes, with more children under 15 years old. These factors contribute to the higher vulnerability to poverty. This highlights the importance of social pensions targeted to the elderly: given the characteristics of the working elderly, not only do such social transfers address poverty in the short run, but they can also help build human capital in the long run as the transfers will be shared among household members, including school-age grandchildren of the elderly member. 
E. Marital Status
We now look at how human capital varies by marital status of the working-age population. As Table 14 shows, about 62% of the working-age population is married. Our results suggest that total human capital and its utilization rate are higher among married workers than among unmarried workers. The table also shows that a higher proportion of the married workforce is employed, as compared to the other groups. This result is to be expected since married workers are more likely to have families and dependents. Thus, married workers do not have the option to remain unemployed for an extended period of time. Note that "Others" includes widowed, divorced, or separated.
VI. INEQUALITY IN HUMAN CAPITAL ACROSS SOCIOECONOMIC GROUPS
This section discusses inequality in human capital across different socioeconomic and demographic groups and investigates the contributions of inequality between and within these groups to overall inequality in human capital. To this end, we use the Theil index of inequality (1967) . This measure has gained popularity because of its property of decomposability: if a population is divided into a number of groups, then the measure of overall inequality can be decomposed into between-group and within-group measures of inequality. While the withingroup component is a simple weighted average of the subgroup inequality values, the betweengroup component measures the inequality contribution due solely to differences in the group means. Table 15 presents inequality in human capital across various socioeconomic groups. Inequality in human capital among males is slightly higher than among females, by about 13.5%. While the difference in inequality in human capital within male and female populations is small, it is far more prominent in other socioeconomic groups. Indeed, sharp differences in inequality are observed across regions: while inequality in human capital is highest in the Southeast region, it is lowest in the Mekong Delta. Similarly, the substantial difference in the inequality of human capital within ethnic groups is also quite evident: the distribution of human capital among the Kinh is far more unequal than among ethnic minorities. Turning to age groups, we observe that the distribution of human capital among individuals in the over-60 age group is relatively more equal than among those in the 25-44 and 45-59 age groups. Table 16 takes the analysis a step further by explaining total inequality by within-group and between-group inequality. The results suggest that inequality in human capital is largely caused by within-group inequality, which is true for all groups considered for this study. This finding suggests that to reduce total inequality, policies need to be geared towards addressing within-group inequality. 
VII. SKILLS AND PRODUCTIVITY
The importance of skills in modern economics and in economic policy discourse is widely acknowledged. Changing skills occupy a key role in various explanations of both economic growth and the changing distribution of wages observed in many developed and developing countries in recent decades. It is argued that technological and organizational changes in the workplace increase demand for higher-level skills and for particular skills in the areas of information technology, problem solving, and communication. Raising the skills of national workforces through education and training has thus become a primary objective of economic policies aimed at developing national competitiveness. In this context, skills may be academic, cognitive, or technical, and are closely related to productivity.
1
However, despite the far-reaching theoretical and practical importance of skills, studies on the empirical measurement of skills are comparatively underdeveloped. The unit of measurement most commonly called upon as a proxy for skills is some indicator of educational attainment, most commonly years of schooling. But measuring skills using only educational indicators is insufficient. Instead, what is needed is to measure skills and account for their productivity. In Section II, we defined skills intensity as the ratio of human capital to employment. Table 17 presents measures of skills intensity by occupational groups for Viet Nam. The occupational groups are arranged in ascending order of skills intensity. As may be Soft skills or work-related attitudes could also be part of skills. However, soft skills are difficult to define and are therefore hardest to measure. There appears to be a new intensity of demand for soft skills. Yet, this study does not include this definition of skills in the measurement because of data availability.
expected, skills intensity is lowest for unskilled workers and skilled workers in the primary sectors such as agriculture, sylviculture, and aquaculture. These unskilled manual workers may need to possess strength, stamina, and fortitude, but these attributes cannot be described as skills. On the other end of the scale are top-end professionals in all fields who have a skills intensity index of 2.14. Similar results can be seen from our estimates of skills intensity by industrial group (Table A .1 in the Appendix).
Educational institutions are the main suppliers of skills, and it is important that they know which occupations require what skills so that courses can meet the demand for skills in various occupations in the labor market. The index of skills intensity given in Table 17 can be disaggregated according to different educational levels, 2 and these disaggregated indices can be used by educational institutions in planning curricula. Such planning may be an important step in reducing the mismatch between the skills requirements of labor markets and the skills supplied by educational institutions.
Our analysis of skills intensity quantifies which occupations demand more (or less) skilled labor and, as such, can be used to address the issue of mismatches between the skills produced in the educational system and the skills needed in the labor market. Future research could look at the variation of job tasks within and between occupations, although this is beyond the scope of the current study.
VIII. CONCLUSIONS AND POLICY IMPLICATIONS
The concept of human capital is related to the productivity of workers: a person with more years of schooling, for instance, will likely be more productive and earn more as a result than one with less schooling. However, the measures of human capital that are currently widely used-such as years of schooling-do not directly take account of workers' productivity. This paper has developed a new measure of human capital that takes account of the different levels of education that people possess while accounting for their productivity. In this sense, it adopts a multidimensional approach to measuring human capital. Using Viet Nam's household survey data, the paper has developed profiles of human capital for individuals and households for different socioeconomic and demographic characteristics.
The results highlight the existing inequities in Viet Nam's education system, particularly at the post-secondary level. While access to primary and secondary education is fairly equitable, access to tertiary education remains highly inequitable: more than 70% of university graduates come from the richest 20%, while just 0.8% come from the poorest 20%. This inequity in access to post-secondary education results in inequities in possessed human capital, which is then transmitted to inequity in employment opportunities and earnings. Even if data show that the poor are more likely to utilize whatever human capital they possess (unemployment is not an option for the poor), their lack of human capital makes them more likely to be working in informal sector jobs with low productivity, low wages, and inadequate security.
The data also show that vocational education can be a viable alternative for people who are unable to attend university. Although rates of return to vocational education at the tertiary level are still lower than those for tertiary general education, even short-term technical training has higher returns than upper-secondary general education. Moreover, those with vocational education are more likely to be employed in wage and salary jobs than those with only general education. Unfortunately, vocational education remains highly inequitable and is largely out of reach for the poor: access to vocational education among the richest quintile is almost seven times higher than for the poorest.
Inequities in human capital are likewise observed across various socio-demographic groupings, many of which reflect the income-based inequities described above. While genderbased inequities are relatively benign, geographical inequities are more pronounced: on average, working-age people in urban areas have 16% more human capital than those in rural areas, while the poorest Northwest region has the lowest stock of human capital in the country. Moreover, ethnic minorities continue to be disadvantaged in Viet Nam, with the non-Kinh having higher poverty rates and lower human capital compared to the majority Kinh ethnic group. On the other hand, data also reveal that human capital among the older generations are lower compared to the younger generations, implying a gradual improvement in accessibility to education over time.
Finally, this paper investigated the contributions of inequality between and within sociodemographic groups to overall inequality in human capital in Viet Nam. The study finds that inequality in human capital mainly comes from differences within groups, rather from differences in average human capital between groups. This implies that to reduce total inequality in human capital, the government needs to implement policies that can explicitly and directly address inequality within socioeconomic and demographic groups. 
APPENDIX:INDUSTRIES RANKED BY SKILLS INTENSITY

